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Abstract
Background: The Sustainable Development Goals (SDGs) highlight the importance of investments in early
childhood care and education (ECCE) and youth development. Given Pakistan’s large young population, and gender
and urban-rural inequalities in access to education, training, and employment, such investments offer opportunities.
LEAPS is a youth-led ECCE program that trains female youth, 18–24 years, as Community Youth Leaders (CYLs) to
deliver high-quality ECCE for children, 3.5–5.5 years, in rural Sindh, Pakistan.
Methods: We use a stepped wedge cluster-randomized trial to evaluate implementation of LEAPS. Ninety-nine
clusters will be randomized to receive the intervention in one of three 7-month steps (33 clusters/step). The
primary outcome is children’s school readiness (indexed by the total score on the International Development and
Early Learning Assessment (IDELA)). Secondary child outcomes are children’s IDELA domain scores and executive
functions. Data are collected in cross-sectional surveys of 1089 children (11 children/cluster from 99 clusters) aged
4.5–5.5 years at four timepoints (baseline and at the end of each step). Additionally, we will enroll three non-
randomized youth participant open cohorts, one per step (33 CYLs: 66 comparison youth per cohort; 99:198 in
total). Youth cohorts will be assessed at enrollment and every 7 months thereafter to measure secondary outcomes
of youth personal and professional development, depressive symptoms, and executive functions. A non-
randomized school cohort of 330 LEAPS students (10 students/cluster from 33 clusters) will also be enrolled and
assessed during Step 1 after intervention rollout and at endline. The quality of the learning environment will be
assessed in each LEAPS ECCE center and in a comparison center at two timepoints midway following rollout and at
endline. A concurrent mixed-methods implementation evaluation will assess program fidelity and quality, and the
extent to which a technical support strategy is successful in strengthening systems for program expansion. A cost
evaluation will assess cost per beneficiary. Data collection for implementation and cost evaluations will occur in
Step 3.
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Discussion: Youth-led models for ECCE offer a promising approach to support young children and youth. This
study will contribute to the evidence as a means to promote sustainable human development across multiple SDG
targets.
Trial registration: ClinicalTrials.gov NCT03764436. Registered on December 5, 2018.
Keywords: Early childhood care and education, Youth development, Vocational training, Workforce development,
School readiness, Pakistan
Background
With the ratification of the Sustainable Development
Goals (SDGs), the global community embraced a life-
course approach to promoting equitable human develop-
ment for all ages [1]. Central to this agenda is the invest-
ment in opportunities for lifelong learning and
development [2] including Early Childhood Care and
Education (ECCE) to bolster early child development
and learning outcomes (Target 4.2); teacher training and
workforce development initiatives to enhance quality of
educational services (Target 4.c); and youth development
programs to promote education, training, and employ-
ment for youth (Targets 4.4 and 8.6) [1]. Innovative, in-
tegrated policy, and strategies are needed to leverage
interconnections across SDG targets in order to promote
human development across the lifecourse [3].
An estimated 250 million children under the age of 5
years in low- and middle-income countries (LMICs) are
at risk of not meeting their cognitive developmental po-
tential [4]. There is increasing support for ECCE pro-
grams as a means to enhance young children’s cognitive,
social-emotional, and language development and early
literacy and numeracy skills in order to better prepare
children to enter primary school [5]. A recent meta-
analysis found that participation in formal and
community-based ECCE programs enhanced cognitive
and psychosocial development outcomes among children
[6]. Although there has been an increase in ECCE pro-
grams, inequitable access and low-quality program im-
plementation remains a concern [7]. Only 17% of
children in LMICs have access to ECCE programs, and
disparities in access and quality persist by gender, socio-
economic status, and urbanicity [8]. Supporting ECCE
program quality is critical in order to benefit young chil-
dren [6]. Investments in ECCE workforce development
are essential for maintaining program quality at scale
[8], although questions remain regarding how ECCE
programming can be successfully integrated within na-
tional systems with fidelity and quality [2].
Lack of access to quality ECCE is also linked to in-
creased school dropout and poor achievement at the pri-
mary and secondary levels of education [9, 10]. In
Pakistan, almost 60.7% of preschool-aged children are
out of school, and 22.8 million primary and secondary
school-aged children are out of school [11]. One in six
Pakistani children does not transfer from first grade to
second grade [12]. With many children being out of
school or achieving poor learning outcomes, investments
in high-quality equitable ECCE programs are needed for
girls and boys.
As youth prepare to transition into the labor force,
training and employment opportunities are lacking in
many settings. Globally, 500 million youth are un-
employed, underemployed, or have insecure jobs [13],
and youth are nearly three times more likely to be un-
employed than adults [14]. Approximately 30% of youth
aged 15 to 29 years in LMICs are not enrolled in educa-
tion, employment, or training opportunities [15]. These
opportunity deficits for youth can in turn lead to longer-
term consequences, as youth who are not in employ-
ment, education, or training upon finishing school are
more likely to experience job instability and unemploy-
ment and have lower earnings as adults [16]. In coun-
tries such as Pakistan where 64% of the population is
under the age of 29 years [17], programs providing op-
portunities for youth to pursue education and employ-
ment are in high demand. Positive Youth Development
(PYD) interventions, defined as interventions that seek
to “build skills, assets, and competencies; foster youth
agency; build healthy relationships; strengthen the envir-
onment; and transform systems” [18], have emerged as a
strategy to support youth during this critical phase.
While PYD interventions have been well-studied in
high-income countries and found to significantly reduce
risky behaviors and improve youth mental health, phys-
ical health, economic outcomes, and general wellbeing,
few youth development programs have been imple-
mented and rigorously evaluated in LMICs [18, 19]. A
recent systematic review identified just 94 PYD pro-
grams targeting youth in LMICs implemented between
1990 and 2016, of which only 37% of programs had been
rigorously evaluated [18]. Results indicated that outcome
measures were diverse, ranging from measures of impact
mediators, to youth behaviors, to youth development
[18]. Further research is needed to evaluate the effective-
ness of youth development interventions in LMICs and
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to better understand the mediating effects and mecha-
nisms of youth development interventions, particularly
among more vulnerable populations such as female
youth.
From a life-cycle perspective, investing in young chil-
dren and youth is critical as both the early childhood
and adolescent years are sensitive periods of brain devel-
opment. The early years of a child’s life are the first win-
dow of opportunity to positively contribute to children’s
development, establishing a strong foundation for life-
long health and learning [20]. Late adolescence and
youth is a second period when the high plasticity of the
brain leads to significant intellectual and social-
emotional maturity, referred to as the second window of
opportunity [21, 22]. During both of these developmen-
tal periods, executive functioning skills are undergoing a
phase of rapid development. Executive functions are the
skills that support emotional regulation, social skills, at-
tention, and reasoning skills and are essential to chil-
dren’s and youth’s successful performance in school and
work and in fostering healthy relationships [23, 24]. As
children’s executive functioning skills are thought to de-
velop through interactions with adults possessing strong
executive functions [25], supporting executive function
development among caregivers may bolster gains in
these skills among children [26]. Engaging youth as
ECCE providers offers an innovative solution to enhance
executive functioning skills and increase opportunities
for both young children and youth. A recently published
conceptual model for youth-led ECCE outlines a strategy
to promote both child and youth development, by pro-
viding appropriate training and mentoring for youth to
enable them to deliver high-quality ECCE programming
[27]. While examples of youth-led ECCE programs are
limited [27], a few key examples can be found in LMICs,
including the Gandhi Fellowship program in western
India [28] and the Early Childhood Development (ECD)-
practitioner training track of the Economic Empower-
ment of Adolescent Girls and Young Women (EPAG)
project in Liberia [29, 30]. Youth-led ECCE offers a
promising model for implementing a lifecourse approach
to human development.
Evidence for Youth-led ECCE from Pakistan
Youth Leaders for Early Childhood Assuring Children
are Prepared for School (LEAPS) is a youth-led ECCE
program which was conceptualized as a response to the
education and training needs of children and youth in
rural Sindh, Pakistan. LEAPS was developed following
formative research to identify local barriers and enablers
of ECCE and PYD interventions. LEAPS trains female
youth aged 18–24 years with a minimum 10th grade
education as Community Youth Leaders (CYLs), who
serve as local advocates for ECD and deliver quality
ECCE programming for children aged 3.5–5.5 years in
community-based preschools. A pilot of LEAPS was im-
plemented in partnership with the Government of Paki-
stan’s National Commission for Human Development
(NCHD) in 2016 in district Naushahro Feroze [26]. As
proof-of-concept, LEAPS was evaluated through a small-
scale cluster-randomized controlled efficacy trial. Five
villages were randomized per arm, and a total of 240
children aged 3.5–5.5 years were enrolled in the pilot
study (170 children per study arm). Intervention clusters
received the LEAPS program, and control clusters re-
ceived education services as usual. The results showed
significant improvements in children’s school readiness
as assessed by the International Development and Early
Learning Assessment (IDELA; [31]) (Cohen’s d = 0.3)
[26]. A qualitative analysis of CYL exit interviews also
indicated improved professional and personal develop-
ment benefits for female youth leaders including aspira-
tions for education and career, mental health benefits,
and higher self-confidence [32, 33].
Objectives
The present study has five objectives:
 Objective 1: To evaluate the impact of the larger-
scale implementation of the LEAPS model on chil-
dren’s school readiness and executive functioning;
 Objective 2: To evaluate the impact of the larger-
scale implementation of the LEAPS model on female
youth development;
 Objective 3: To evaluate the larger-scale implemen-
tation of the LEAPS model as integrated in NCHD
platforms and delivered through NCHD systems in
order to assess fidelity, demand, enablers, and bar-
riers to implementation and quality;
 Objective 4: To evaluate the readiness of NCHD to
uptake LEAPS for sustainable scaling and replication
in other districts and provinces in Pakistan, with
respect to leadership and governance, training,
supervision, advocacy and communication,
monitoring and evaluation, and financing and
resource mobilization; and
 Objective 5: To examine cost-per-beneficiary ratios
through a cost evaluation.
It is hypothesized that after implementation of LEAPS,
clusters will experience significantly improved
population-level outcomes for school readiness among
children aged 4.5-5.5 years as assessed by the IDELA, as
well as improvements in children’s executive functioning
skills. We also hypothesize that female youth who par-
ticipate in LEAPS will have improved outcomes for ex-
ecutive functioning, and personal and professional
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development relative to youth who are not LEAPS
participants.
Methods
Methods are described according to the SPIRIT Guide-
lines [34].
Study setting
The current trial will be conducted in rural Sindh,
Pakistan, across four districts: Naushahro Feroze, Khair-
pur, Sukkur, and Dadu. The ECCE participation in this
region is low. A recent report indicated that 54% of chil-
dren aged 3 to 5 years in rural Sindh were not enrolled
in any ECCE program [11]. The lack of school readiness
is also reflected in child learning levels in Grade 1 with
less than half of children surveyed able to identify Sindhi
letters or English letters, or to recognize numbers one to
99. Low literacy rates among parents present additional
challenges with three quarters of mothers and over half
of fathers without primary school completion (Grades
1–5), which can limit parents’ support for their child’s
at-home learning [11] (see Table 1 in Additional file 1).
Communities in rural Sindh also face significant gender
disparities in school enrollment and literacy rates among
youth: the literacy rate for male youth (61%) is more
than twice that of female youth (30%) [35]. Trends in
Pakistan more broadly indicate that female youth are
also at a significant disadvantage in employment [36]
and thus require more targeted support in education,
training, and work (see Table 2 in Additional file 1).
Implementation partner and LEAPS intervention support
team
Pakistan’s National Commission for Human Develop-
ment (NCHD) was identified as the partner for program
design and implementation during the formative re-
search phase. The NCHD is an autonomous federal body
established under the office of the President in 2002
mandated to support and augment human development
efforts in Pakistan. NCHD works in conjunction with
the government’s health and education sectors and with
local communities to fill service implementation gaps.
Currently, NCHD is present in 124 districts of Pakistan
[37]. NCHD’s services include provision of primary edu-
cation for children, vocational training programs for
youth, and health services for communities in the most
remote areas of Pakistan. The NCHD’s Universal Pri-
mary Education (UPE) program trains teachers who are
then hired to teach in “Feeder” primary schools (Grades
1–5), located in remote areas where government schools
are not operating. The NCHD has also previously pro-
vided vocational training for young women, including
tailoring courses and the provision of sewing machines.
The current study engages NCHD leadership at the
Federal Office, Sindh Province Office, and four district
offices, as well as the district-level NCHD Field Officers
(FOs), who will be responsible for supervising the CYLs
in their catchment area. All FOs have a minimum bache-
lor’s level education and several years of experience
working with NCHD’s Feeder primary school teachers
and local community. Implementation of LEAPS activ-
ities will be led by NCHD, with technical support from
the LEAPS Intervention Support Team (LIST), a five-
member female team, all of whom are local to the imple-
mentation communities, with a Master’s level education
and several years of experience delivering community in-
terventions including ECCE. The purpose of the LIST
group is to provide training and technical support for
NCHD to promote the sustainable rollout and integra-
tion of LEAPS within NCHD’s UPE program. All LIST
members will receive a 3-month training prior to rollout
of LEAPS, followed by a 3-day refresher training and on-
going on-the-job mentorship and support in coaching,
supervision, and coordination from the LEAPS research
team.
Description of the LEAPS intervention
The details of the intervention are reported in accord-
ance with the TiDiERS guidelines [38]. The Implementa-
tion Map (Fig. 1) details the program delivery systems
and anticipated outputs, outcomes, and impact. A sum-
mary of the dosage, location, modes of delivery, and
monitoring tools for key LEAPS intervention activities is
presented in Table 3 of Additional file 1.
Training of NCHD field officers and master trainers
An initial 5-day training of trainers (TOT) will be held
for the 42 FOs and eight district managers who will be
engaged in LEAPS. The TOT will be implemented by
the LIST members using a training manual. The training
introduces basic concepts of ECCE, familiarizes partici-
pants with the LEAPS program model, and targets es-
sential supervision and coaching skills, to prepare FOs
for their role as CYL supervisors. The LIST members
will use an observation checklist to assess FOs’ perform-
ance during the training. After the training, LIST mem-
bers and district managers will jointly select the ten
highest-performing FOs to be the LEAPS Master
Trainers (MTs). In addition to their supervision respon-
sibilities, the MTs will lead all CYL training activities in
their district. The MTs will receive training per diems
aligned with the government per diem rates for their
employee grade level. LIST members will provide a 1-
day preparatory training for MTs prior to each CYL
training, along with coaching and feedback during train-
ing sessions. LIST members will additionally provide on-
going support for all FOs during weekly group
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coordination meetings at district offices, periodic group
refresher trainings providing targeted support for spe-
cific skills, and monthly one-on-one field visits to pro-
vide on-the-job coaching during CYL supervision.
CYL recruitment
Following the TOT, district managers and FOs will initi-
ate the CYL recruitment process in their catchment
areas. NCHD will engage Feeder school teachers, com-
munity health workers, village leaders, and other com-
munity members to inquire about potential female
youth candidates meeting the CYL recruitment criteria
(i.e., aged 18 to 24 years old, have completed Grade 10
schooling, have their family’s support to participate).
Candidates will be invited to attend a local CYL recruit-
ment workshop. Recruitment workshops will be led by
district managers and FOs, with support from LIST
members, and comprise a range of activities designed to
assess candidates’ literacy, numeracy, general knowledge,
attitudes toward working with young children, problem
solving, creativity, communication, and leadership
potential. Youth participants’ performance on workshop
activities will be scored using a standardized rubric. Par-
ticipants who meet the CYL recruitment criteria and
have the highest scores will be selected as the CYL.
CYL training
Selected CYLs will be invited to attend their district’s
12-day teacher training. Training will introduce basic
concepts of early childhood development and ECCE, ori-
ent CYLs to the LEAPS curriculum, and provide hands-
on opportunities to practice activities from the curricu-
lum (see Table 4 in Additional file 1 for training over-
view). We intend to modify consecutive trainings based
on lessons learned from early training activities. The
CYLs will continue to receive on-the-job vocational
training through supportive supervision visits from FOs
and LIST members, as well as through participation in
CYL refresher trainings and other youth development
activities, including an annual CYL conference. Once
hired, CYLs will receive a monthly salary of Rs. 8000
(approximately $50 USD), which aligns with the NCHD
Fig. 1 LEAPS Implementation Map presenting the intervention delivery systems. The solid blue figures represent the early program inputs. Solid
green figures represent the core program components. The three boxes on the far right describe intended outputs, outcomes, and eventual
impact and sustainability at scale. CYL = Community Youth Leader, M&E = Monitoring and evaluation, MOU = Memorandum of Understanding;
NCHD = National Commission for Human Development
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salary guidelines for teachers. CYLs will additionally re-
ceive travel support for all training days and professional
development activities.
Preschool space identification and setup
NCHD district offices will be tasked with identifying a
space for the LEAPS preschool in each cluster through a
community engagement strategy. To be considered vi-
able, a preschool space must have a roof, enclosed walls,
access to a washroom, access to a water source, and a
door that locks. The preschool space will be an in-kind
donation from the local community. The CYLs will each
receive a LEAPS classroom starter kit, which includes
learning materials, furniture, and first aid and cleaning
supplies. The CYLs and community members will col-
laborate to set up the preschool space, keeping in mind
the elements for a high-quality preschool program that
are relayed during trainings.
Preschool enrollment drives
After the preschool is set up, CYLs will conduct enroll-
ment drives in the village. Children will be eligible for
enrolment in the preschool program if they are aged
3.5–5 years and reside locally. CYLs will be coached to
ensure equal opportunities for both girls and boys to en-
roll in LEAPS. Target enrollment will be 20 children per
classroom. CYLs will place any additional children on a
waiting list.
Inauguration ceremony
Prior to opening the LEAPS preschool, the FO and CYL
will plan an inauguration ceremony to celebrate with
parents of LEAPS children, local leaders, and the wider
community. Inauguration ceremonies offer an essential
opportunity to further engage with the community and
raise awareness for LEAPs and the importance of ECCE.
Following the inauguration ceremonies, preschool clas-
ses will officially commence.
Preschool classes and curriculum
LEAPS preschools will follow the NCHD UPE program
academic calendar and 6-day school week. LEAPS school
days are 3 h long and follow a structured classroom rou-
tine (see Table 5 in Additional file 1). The LEAPS cur-
riculum was developed through formative research,
drawing on the principles of the HighScope preschool
curriculum and aligned with the Government of Paki-
stan’s early childhood education curriculum. It is de-
signed to support the achievement of 50 Key
Development Indicators (KDIs) across seven learning
areas (presented in Table 4 of Additional file 1). CYLs
will record children’s attendance daily. CYLs will use a
Child Progress Form to track children’s progress toward
achieving the 50 KDIs. CYLs will be coached to monitor
the overall class performance and to share general
strengths and areas for additional support with parents
during Parent Teacher Meetings (PTMs). PTMs will
provide an opportunity for CYLs to teach parents more
about the LEAPS program and their child’s learning
needs.
Transition from LEAPS to primary school
In alignment with NCHD’s Feeder school enrollment
criteria, at the end of the academic year, LEAPS children
who are aged 5 years and above will transition to the
NCHD Feeder school. The NCHD may recommend that
children who are between ages 5 and 5.5 years who have
not yet achieved their 50 KDIs continue to attend
LEAPS to boost their KDI achievement prior to transi-
tioning to primary school at age 5.5 years. A Transition
Workshop will be conducted for all CYLs and NCHD
Feeder school teachers with the goal of preparing the
Feeder school teachers to welcome and support the
LEAPS graduates. Additionally, the CYLs will accom-
pany LEAPS children to visit their Feeder school to
familiarize students with their new teacher, school envir-
onment, and routine.
Supervision visits
In order to ensure CYLs are supported to offer high-
quality preschool programming to children, CYLs will
receive monthly on-the-job supervision visits from their
FO. Visits will last for the entire preschool session. The
LIST members will in turn provide ongoing support and
coaching to FOs by accompanying them on their pre-
school supervision visits once a month. The NCHD FOs
use a supervision checklist tool during their visits to as-
sess program quality and fidelity, and to provide con-
structive feedback to the CYL on her strengths and areas
for improvement. Similarly, the LIST member uses a
separate supervision checklist tool to observe and pro-
vide constructive feedback to the FO.
Refresher trainings for CYLs and FOs
Both CYLs and FOs will participate in 1-day professional
development workshops or refresher trainings. For
CYLs, these will be led by NCHD MTs, and for FOs
these will be led by LIST members.
1. Core refresher trainings:
a. CYL refresher trainings: A set of core training
topics including preschool routine, child
progress forms, and preschool behavior
management will be offered to CYLs to
reinforce key ECCE skills. These are intended to
be held quarterly.
b. FO refresher trainings: A set of training topics
including use of the supervisory checklist tool,
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child progress forms, and gender and youth-
sensitive supervision are offered to FOs to en-
sure high-quality preschool supervision visits.
These are intended to be held bi-annually.
2. Needs-based training: Additional professional
development workshops may be held to address
observed needs of CYLs and FOs identified by
NCHD and LIST members.
Annual CYL conference
An annual conference will be held for all CYLs in one of
the four targeted districts. The conference will provide
CYLs with a platform to meet their peers, share ideas,
discuss career-related challenges and ideas, and brain-
storm solutions. The purpose of the conference is three-
fold: (i) to promote female youth agency; (ii) to support
female youth personal and professional development;
and (iii) to showcase the CYLs’ work.
LEAPS response during emergencies and conflict
In the past, there have been cases of political unrest and
major flooding in Pakistan, which has led schools to shut
down for weeks [39]. Table 6 in Additional file 1 details
the actions that LEAPS will undertake to support CYLs
and LEAPS children in the event of emergency response.
Study design
This transition-to-scale trial uses a stepped wedge
cluster-randomized design with three steps to evaluate
the impact of the LEAPS program on children’s school
readiness and female youth development in 99 clusters.
A cluster-randomized approach was selected as the point
of intervention will be at the community level; therefore,
this approach minimizes the potential for contamination
between intervention and non-intervention recipients. A
stepped wedge approach was selected as a pragmatic ap-
proach to support program implementation on a larger
scale [40]. The LEAPS program will be introduced in
clusters in a randomized sequence at three discrete
timepoints over the course of the 31-month trial. At
each of the three timepoints, 33 clusters will cross over
from the control condition (i.e., NCHD services as usual)
to the intervention condition (i.e., initiating the LEAPS
program) (see Fig. 2). Once a cluster crosses over it will
remain exposed (i.e., the program will remain in oper-
ation) for the duration of the trial. Each step will be 7
months in duration. In Sindh, the academic year runs
from April to March, with longer holidays falling in May
and June, and an extended enrolment period that runs
from April to September. Our initial rollout is planned
to align with this academic cycle. Prior to opening the
LEAPS schools in each step, targeted clusters will
undergo a transition period in which NCHD, with tech-
nical assistance from the LIST members, will initiate
CYL recruitment and trainings, preschool space identifi-
cation, and community sensitization activities. No con-
comitant care or interventions are prohibited during the
trial due to the pragmatic design of the trial.
Cluster identification and randomization
A cluster is defined as the catchment area of an NCHD
Feeder primary school. We restricted the study clusters
to NCHD Feeder primary school catchment areas be-
cause the possibility to transition from ECCE to primary
school was considered essential. The research team co-
ordinated with the NCHD to compile a list of all villages
across the four districts with NCHD Feeder schools (n =
119), excluding the villages from the LEAPS pilot trial.
With the NCHD, the research team screened potential
clusters against predefined exclusion criteria, including
(i) lack of an eligible CYL candidate, (ii) safety and se-
curity concerns, (iii) lack of proper space for the pre-
school, or (iv) NCHD Feeder school had closed. Twenty
clusters were excluded though this process. We applied
stratified randomization to the 99 clusters using the 4
districts as strata with 3 blocks in each stratum. The 99
clusters were randomly assigned in blocks to one of the
three steps (n = 33 clusters per step). The stratified
randomization was completed using a computer-
generated random allocation sequence in Excel. Block
randomization was used to ensure that clusters were
evenly dispersed by geography across each step, so that
intervention rollout was feasible for implementation
partners. The co-investigator and project Senior
Fig. 2 Stepped wedge cluster-randomized trial timeline
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Statistician (CS) who conducted the randomization is
not involved in any of the field activities. The final trial
includes six clusters in Dadu, nine clusters in Sukkur, 28
clusters in Khairpur, and 56 clusters in Naushahro Fer-
oze (Fig. 3).
Description of data collection activities & study sample
Data collection activities and the participant timeline are
summarized in the SPIRIT figure (Table 1) [34]. The
trial will include the following data collection activities:
Population survey
A cross-sectional survey of child-caregiver dyads will be
conducted at four timepoints: at baseline (Step 0; mos.
1–3) and again at the end of each consecutive step, with
7 months between data collection rounds. Eleven
children aged 4.5–5.5 years and their caregivers will be
enrolled in the population survey from each of the 99
clusters (1089 child-caregiver dyads total), regardless of
the child’s enrollment in the LEAPS preschool program.
The primary objective of the population survey will be
to assess changes in the average school-readiness over
time. With this trial design, rather than assessing pro-
gram impact on specific individuals, we are aiming to as-
sess the impact of LEAPS on local (cluster-level) school
readiness, which is a function of both the proportion at-
tending LEAPS and the impact on the treated. By in-
cluding both LEAPS participants and children who are
not participating in the LEAPS program, this design will
allow us to separate treatment effects on the treated
from average (intent-to-treat) effects at the population
level. The sample will be drawn from village birth
Fig. 3 Map of Districts for the LEAPS Transition-to-Scale Trial in Rural Sindh. Note for Fig. 3: One cluster from district Khairpur was randomized
with the district Naushahro Feroze clusters, as it was geographically closer and a multiple of 3 was needed in each group. This cluster fell under
the responsibility of the Naushahro Feroze NCHD District Office
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registries provided by NCHD, which will be verified (a)
by cross-checking against birth registries from local
community health workers; and (b) through household
visits conducted by research team members. The sample
will be re-drawn at each of the four data collection time-
points. Children may be enrolled for assessment at mul-
tiple timepoints. Assessors will use a random number
generator to select 11 participants/cluster using the veri-
fied lists of eligible children prepared for each cluster. If
a participant refuses, assessors will select the next par-
ticipant in the random sequence.
 Eligibility criteria: Child is age 4.5–5.5 years ± 2
weeks (i.e., 53.5–66.5 months at the time of the
survey) and resides in the targeted village
 Exclusion criteria: Child or caregiver shows signs of
severe clinical health condition or disability
School cohort
A closed cohort of 330 LEAPS children and their care-
givers (10 children/cluster, stratified by gender) will be
enrolled from the 33 clusters receiving the intervention
in Step 1. The main purpose of the school cohort is to
Table 1 SPIRIT figure depicting schedule of enrollment, interventions, and assessments. iThe population survey is a cross-sectional
survey enrolling 11 children aged 4.5–5.5 years and their primary caregiver per cluster in each of the 99 clusters (total of 1089 child-
caregiver dyads per round) conducted at four timepoints. iiThe school cohort is a closed cohort enrolling 10 LEAPS preschoolers and
their primary caregiver per cluster (stratified by gender) in each of the 33 clusters receiving the intervention during Step 1 (total of
330 child-caregiver dyads). iiiAn open cohort of youth participants will be enrolled in each of the steps (3 cohorts in total). Each
cohort includes all Community Youth Leaders (CYLs) hired by NCHD, as well as two comparison youth participants per cluster (33
CYLs and 66 comparison youth per cohort; 99 CYLs and 198 comparison youth in total). *During the final 2 months of Steps 0, 1,
and 2, the 33 clusters that are targeted for intervention rollout in the upcoming step will undergo a transition period to prepare for
opening the LEAPS preschools, including recruiting and training CYLs, identifying the preschool space, and setting up the preschool
classroom
Study period
Timepoints Step 0 Step 1 Step 2 Step 3 Close out




33 clusters Control* Intervention Intervention Intervention
33 clusters Control Control* Intervention Intervention
33 clusters Control Control Control* Intervention
Assessments
Child, population surveyi
Demographics X X X X
School readiness X X X X
Executive functioning skills X X X X
Child, school cohortii
Demographics X X
School readiness X X
Executive functioning skills X X
Youth cohortsiii
Demographics X X X
Personal and professional development X X X
Executive functioning skills X X X
Self-reported depressive symptoms X X X
Mediators
Classroom structural and process quality X X
Other
Implementation/ cost/ system strengthening evaluations X
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assess individual learning and growth trajectories among
children participating in the program. Child-caregiver
dyads will be enrolled and assessed during Step 1, after
the intervention has been initiated in month 8 of the
trial and followed up again at the end of Step 3 in month
24. Assessors will use a random number generator to
randomly select five girls and five boys from the CYL’s
enrolment register. If a participant refuses, the next par-
ticipant in the random sequence will be invited. If fewer
than five participants of one gender are registered in the
LEAPS class, additional children of the other gender
may be enrolled to meet the ten-student sample for that
cluster.
 Eligibility criteria: Child must be registered and
regularly attending the LEAPS school
 Exclusion criteria: Child or caregiver shows signs of
severe clinical health condition or disability
Youth participants
A case:comparison design will be employed in order to
examine program impacts on youth participants. In each
step, we will enroll an open cohort comprising the 33
CYLs from the 33 clusters introducing the intervention
in that step (one CYL/cluster), as well as 66 youth com-
parisons for a 1:2 CYL: youth comparison ratio (i.e., 3
youth cohorts (one/Step) enrolling 33 CYLs:66 youth
comparisons; in total, 99 CYLs and 198 youth compari-
sons enrolled). In each step, the CYLs will be enrolled in
the evaluation and assessed as they are hired by NCHD,
during the month before and first month of the step
(i.e., in mos. 3–4 for Step 1, in mos. 10–11 for Step 2,
and in mos. 17–18 for Step 3). The youth comparisons
will be enrolled and assessed beginning the month be-
fore through the first 2 months of the step (i.e., in mos.
3–5 for Step 1, in mos. 10–12 for Step 2, and in mos.
17–19 for Step 3). Youth cohort participants will be
followed up every 7 months. Given the context, some
dropouts are expected, particularly among comparison
youth. The sampling ratio of 2 comparison per 1 CYL is
intended to compensate for these dropout levels. If a
CYL drops out of the LEAPS program after having initi-
ated her in-classroom teaching experience, she will be
invited to remain in the evaluation as part of the CYL
cohort. If a CYL drops out of the LEAPS program prior
to completing her basic training (i.e., prior to having any
in-classroom experience), she will be invited to remain
in the evaluation as part of the comparison youth co-
hort. Similarly, if NCHD hires a comparison youth as a
CYL, she will be invited to continue in the study as a
CYL, and a new comparison youth will be identified and
enrolled.
Youth comparisons will be identified using a screening
tool during CYL recruitment activities and through
door-to-door household visits. The screening tool for
youth comparisons includes a series of questions and
short case study exercises to ensure that the participant
(i) meets the same gender, age, and education require-
ments as the CYL, (ii) has support from her family to
pursue employment outside of the workplace (as is the
case with CYLs), and (iii) demonstrates confidence, and
advocacy and problem-solving skills. The tool takes ap-
proximately 15 min to implement. These screening cri-
teria represent the qualities that the research team
considers most central to the CYL role. Given that CYLs
may be positive deviants in their community and have
demonstrated high-selection workshop performance
relative to their peers, the purpose of the screening tool
is to ensure to the best of our ability that youth partici-
pants are a fair comparison for CYLs in terms of family
environment and skillsets baseline.
 Eligibility criteria:
CYLs must be hired by NCHD.
Youth comparisons must be female, aged 18–
24 years ± 2 weeks, have a minimum tenth grade
education, have support from family members to
pursue employment, meet capacity-checks for
confidence, advocacy, and problem-solving skills,
and have no in-classroom teaching experience
with LEAPS.
 Exclusion criteria: Youth participant shows signs of
severe clinical health condition or disability
Classroom observations
To examine quality of the preschool environment, class-
room observations will be conducted in both LEAPS
classrooms and comparison preschool classrooms. As
LEAPS schools are by design typically the only preschool
service operating in an intervention cluster, in order to
select the most suitable comparison, the comparison
preschool classrooms will be selected based on the fol-
lowing: (i) location: school should be located as close to
the LEAPS evaluation cluster as possible; and (ii) priori-
tizing enrollment of government schools (standard ser-
vice) where available, followed by NCHD-operated
schools and other options (private/Madrasa) to reflect
the distribution of these types of schools in rural com-
munities in the targeted districts. Comparison class-
rooms may vary with respect to the preschool classroom
arrangements, including grade-level groupings (stand-
alone preschool classrooms or multi-grade classrooms),
single- or mixed-gender classroom, and informal or for-
mal settings. One comparison classroom teacher will be
enrolled for each LEAPS school. All Step 1 and Step 2
LEAPS schools (n = 66) and equivalent number of com-
parison schools will be observed at two timepoints: once
in Step 2 (mos. 14–16) and once during Step 3 (mos.
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21–24). All Step 3 LEAPS schools (n = 33) and equiva-
lent number of comparison schools will be observed at
one timepoint in Step 3 (mos. 21–24).
 Eligibility criteria:
LEAPS school: Must be located in an
intervention cluster.
Comparison preschools: Fits criteria for
location, type of school, and gender make-up.
 Exclusion criteria: None
Implementation, costing, and systems strengthening
evaluations
A phenomenological design will be employed to collect
original qualitative data in addition to administrative
and programmatic data, Global Positioning System
(GPS) and location data, and costing data to inform the
concurrent mixed-methods implementation evaluation,
cost evaluation, and systems strengthening evaluation
(all three of which are described in detail in the sub-
sections below). Data for these activities will be collected
in mos. 22 to 24 at the end of Step 3. Participants in
qualitative data collection activities will be purposefully
sampled to reflect variation in district, demographics,
and stakeholder role. Qualitative data collection will
include focus group discussions (FGDs) and in-depth in-
terviews (IDIs). Administrative, classroom, and program-
matic data will be collected from NCHD district offices
and around training and supervision activities. Costing
data will be collected from internal project budgets
(NCHD program and university research partners).
 Eligibility criteria: Sampling and participant details
for qualitative data collection are detailed in Table 2
 Exclusion criteria: Participants demonstrate signs of
severe clinical health condition or disability
Implementation evaluation Implementation evalua-
tions are critical in transition-to-scale research for a
number of reasons: (i) implementation evaluations pro-
vide key insights on the challenges of scaling up, in
terms of replicability, coverage, appropriate monitoring
and evaluation and sustainability [39]; (ii) they help to
explain why certain results were achieved, specifically,
understanding which components of the intervention
contributed to observed impact [41]; (iii) they help to
make effectiveness results more interpretable and to
avoid type III error, i.e., evaluating an intervention that
has not been adequately implemented and therefore
drawing incorrect conclusions about an intervention’s
Table 2 Qualitative data collection activities and participants. Table 2 summarizes planned qualitative data collection activities by
stakeholder, including sampling details. FGD = Focus Group Discussion, IDI = In-depth Interview
Stakeholder No. of IDIs/ FGDs Participant sampling
CYLs 4 FGDs • Representation from all districts and steps
• Maximize variation in CYL age, marital status, education, parenting status
CYLs 16–17 IDIs • Representation from all districts and steps
• Variation in marital status, parenting status, age, and urbanicity
CYLs’ families 4 Family Interviews • Sub-set families of the same CYLs in IDIs
• Variation in marital status and family structure
Children’s mothers 4 FGDs • Representation from all districts
• Child must be enrolled in LEAPS preschool
• From rural communities
Children’s fathers 4 FGDS • Representation from all districts
• Child must be enrolled in LEAPS preschool
• From rural communities
NCHD Feeder school teachers 4 FGDs • Representation from all districts and steps
NCHD field officers 4 FGDs • Representation from all districts and Steps
• All female field officers will be enrolled
• Variation in number of supervisees
NCHD master trainers 1 FGD • Including all field officers who have been selected as master trainers
LIST team 1 FGD • Including the LIST members
LIST members 1 FGD (Pile sorting activity) • Including the LIST members
NCHD district team managers 1–2 FGDs • Including all NCHD district managers
District stakeholders 4–8 IDIs Sample most relevant/influential stakeholders per district as per
Intervention Team’s inputs:
• Village leaders
• District government officials
• Social Welfare Department
• Education Department
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effectiveness [42]; and (iv) they are tools to assess the
quality and accuracy of the intervention delivered to par-
ticipants. This trial’s implementation evaluation will cap-
ture information relating to facilitators and barriers for
participation in and delivery of LEAPS, as well as fidelity
to the LEAPS program model and the quality of the
ECCE and youth vocational training services delivered.
In doing so, we seek to better understand the processes
and conditions required to support program expansion,
replication, and sustainable scale-up.
Cost evaluation Attention to cost-effectiveness of inter-
ventions is a crucial component of intervention planning
and evaluation, particularly in resource-limited contexts
[41]. The LEAPS cost evaluation will provide informa-
tion about costs to government providers to inform
strategies for program expansion and replication. This
evaluation will apply an ingredients approach to asses-
sing program costs, cost per beneficiary, and cost per
impact [43].
Systems strengthening evaluation This component of
the study aims to evaluate the readiness of NCHD to up-
take LEAPS for sustainable scaling and replication for
expansion in Sindh and other provinces in Pakistan. Our
research team will be facilitating a workshop series for
NCHD to provide technical capacity building around
organizational capacities identified as central to sustain-
able, quality implementation of LEAPS. Six “pillars” for
systems strengthening were identified based on a review
of frameworks for supporting, monitoring, and evaluat-
ing organizational capacity development [44–47], transi-
tion readiness [48–50], and community-based
management training [51, 52], and informed by inputs
and feedback from the NCHD provided during a needs
assessment conducted by the research team. The LEAPS
System Strengthening Pillars include (i) training, (ii)
supervision, (iii) monitoring and evaluation, (iv) leader-
ship and governance, (v) advocacy and communication,
and (vi) financing and resource mobilization. A set of in-
dicators will be co-created with NCHD and used to as-
sess NCHD’s “systems readiness” across each pillar. The
systems strengthening evaluation has three aims: (i) to
identify barriers and enablers for implementation at
scale; (ii) to assess the effectiveness of the capacity
development strategy on NCHD’s competencies re-
lated to the LEAPS System Strengthening Pillars; and
(iii) to evaluate efforts of advocacy in NCHD with
partners for replication, expansion, and investment
(e.g., awareness about ECCE and youth development,
enactment of policies, funding commitments made,
sustainability plan developed).
Outcomes, mediators, and covariates
The trial’s primary and secondary outcomes and covari-
ates are described in Table 3. All measures will be
adapted and piloted for the local socio-cultural and lan-
guage context [53]. The classroom observation tool will
be adapted for use in LEAPS from the Measure of Early
Learning Environments (MELE) module of the Measur-
ing Early Learning Quality and Outcomes (MELQO)
tool [54] and the Instrument for Measuring Quality of
Early Childhood Education in Colombia (IMCEIC) [55].
Targeted outcomes and covariates are selected to align
with the LEAPS program theory of change (see Fig. 4).
Sample size and power calculation for stepped wedge
cluster-randomized trial
A power calculation was conducted with respect to the
changes in average child outcomes using representative
population surveys, applying the methods as outlined by
Hemming and Taljaard [70]. The primary study outcome
is children’s school readiness as indexed by scores on
the International Development and Early Learning As-
sessment (IDELA). An intraclass correlation coefficient
(ICC) of 0.175 was calculated based on the results of the
LEAPS efficacy trial [26] using total IDELA score at end-
line for the control group. With a fixed number of clus-
ters (n = 99) and a step-size of three (n = 33 clusters
randomized per step), we estimate that at least 8 chil-
dren per cluster per round, or 792 children total per
round, will need to be enrolled to detect a 0.3 SD effect
size at 80% power. To achieve adequate power and take
refusal rate into account, we will enroll 11 child-
caregiver dyads per cluster for a total of 1089 child-
caregiver dyads per round, which should detect a 0.3 SD
effect size at 90% power with full recruitment. In other
words, we estimated sufficient sample sizes to achieve at
least 80% power with up to 30% refusal/under-recruit-
ment rate in each round of the data collection under the
intent-to-treat principle. This includes refusals from
caregivers and children, or under-recruitment due to a
decrease in children available at the point of data collec-
tion, particularly in smaller villages.
Blinding
Blinding of subjects is not feasible given the nature of
the intervention. While the intent is for the evaluation
team to be blinded to intervention status, there are limi-
tations to the extent that assessors can be blinded to
participants’ intervention status, given that assessors live
locally and intervention activities are visible in commu-
nities. However, team members are taking measures to
support blinding where possible, including having separ-
ate intervention and evaluation field team members and
holding separate team trainings and meetings.
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Table 3 Description of trial outcomes, assessment tools, mediators, and covariates. *The starred IDELA, executive functioning skills
assessments, anthropometric, and demographic measures were previously adapted for the rural Pakistan context for use in the
LEAPS efficacy trial [26]. **The SRQ-20 was previously adapted and validated for use in rural Pakistan [56]. All other measures were
adapted or developed for use in this trial. All outcomes will be recorded as absolute values, and cluster-level outcomes will be
aggregated by averaging the individual outcomes within each cluster
Variable Tool Description
Primary outcome
School Readiness International Development & Early Learning Assessment
(IDELA) [31]*
IDELA assesses the development and early learning, namely
school readiness, of young children aged 3.5–6 years old. The
tool includes sub-tests for emergent math, socio-emotional
development, emergent literacy, and motor skills. The pri-
mary outcome will be the IDELA total score, which will be
the parameter estimates computed through a Graded Re-
sponse Model based on the recommendation of the tool de-
velopers. Higher scores reflect better outcomes.
Secondary outcomes
Emergent Math International Development & Early Learning Assessment
(IDELA) [31]*
IDELA subdomain comprising seven sub-tasks assessing
emergent math skills. The domain score is computed
through a Graded Response Model recommended by the
tool developers. Higher scores reflect better outcomes.
Socio-emotional
Development
International Development & Early Learning Assessment
(IDELA) [31]*
IDELA subdomain comprising five sub-tasks assessing socio-
emotional development. The domain score is computed
through a Graded Response Model recommended by the
tool developers. Higher scores reflect better outcomes.
Emergent Literacy International Development & Early Learning Assessment
(IDELA) [31]*
IDELA subdomain comprising six sub-tasks assessing emer-
gent literacy skills. The domain score is computed through a
Graded Response Model recommended by the tool devel-
opers. Higher scores reflect better outcomes.
Motor Skills International Development & Early Learning Assessment
(IDELA) [31]*
IDELA subdomain comprising four sub-tasks assessing fine
and gross motor skills. The domain score is computed
through a Graded Response Model as recommended by the




Corsi Block-Tapping Test [57]* Direct assessment of child’s working memory skills. The
child’s score reflects the longest sequence for which two
block series were repeated correctly, plus 0.5 if one longer
series was also correctly processed (range 0–4 points). Higher




Knock and Tap assessment [58]* Direct assessment of child's inhibitory control skills. Total
score is the sum across 16 items (range 0–16 points). Higher
scores reflect better outcomes.
Peg Tap assessment [58]* Direct assessment of child’s inhibitory control skills (range 0–
16 points). Total score is the sum across 16 items. Higher




Dimensional Change Card Sort [59, 60]* Direct assessment of child’s cognitive flexibility skills. Five
sub-scores will be examined: total number correct trials on
the separated level, pre- and post-switch (0–6 points each);
total number correct trials on the integrated level, pre- and
post-switch (0–6 points each); and total correct on the





Head Toes Knees Shoulders task [61]* Direct assessment of child’s general executive functioning
skills. The assessment contains two sections. Child
participants may receive 0 to 20 points for each section.
Scores will be presented separately for each section. Higher




Backward Word Span Task [62]* Direct assessment of youth’s working memory skills. The
participant’s score reflects the longest sequence for which
two series were repeated correctly, plus 0.5 if one longer
series was also correctly processed (range 0–6 points). Higher
scores reflect better outcomes.
Corsi Block-Tapping Test [63]* Direct assessment of youth’s working memory capacity.
Participants will be administered two tests: a forward and a
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Data collection methods
Data collection team
All data collection will be conducted by trained asses-
sors, most of whom have experience working in prior
early childhood development trials. Assessors have at
least a bachelor’s level education. Data collection will be
overseen by the evaluation field lead and field research
manager. All trainings will be conducted by the evalu-
ation field lead and field research manager. Assessors
will receive an initial 10-day training for all child and
youth assessments, followed by a 1-day refresher training
prior to round of data collection. To complete training,
assessors must have > 95% agreement for all child and
youth direct assessments with the evaluation field lead.
Data collectors engaged in conducting qualitative data
collection will receive an additional 1-week training in
qualitative methods, followed by continued refreshers
and debriefing sessions for each qualitative data
Table 3 Description of trial outcomes, assessment tools, mediators, and covariates. *The starred IDELA, executive functioning skills
assessments, anthropometric, and demographic measures were previously adapted for the rural Pakistan context for use in the
LEAPS efficacy trial [26]. **The SRQ-20 was previously adapted and validated for use in rural Pakistan [56]. All other measures were
adapted or developed for use in this trial. All outcomes will be recorded as absolute values, and cluster-level outcomes will be
aggregated by averaging the individual outcomes within each cluster (Continued)
Variable Tool Description
backward test. A score will be awarded for each test,
reflecting the longest sequence for which two series were
repeated correctly, plus 0.5 if one longer series was also
correctly processed (range for each 0–7 points). Scores will





Number Stroop Effect [64]* Direct assessment of youth’s inhibitory control skills. Points
are summed across 20 items to calculate the overall sum





Trail Making Task (TMT) [65, 66] Direct assessment of youth’s cognitive flexibility skills. cores
reflect the time for completion in seconds, with the
maximum time limit being 300 s (range 0–300). Lower scores




Self-reported Questionnaire Self-reported questionnaire developed for study context
which includes items examining aspects of professional and
personal development pertaining to autonomy, self-efficacy,
self-esteem, professional growth, and aspirations. Mean item
scores will be calculated for each domain. This does not in-




Self-Reporting Questionnaire 20-Item (SRQ-20) [67]** Direct assessment of youth self-reported depressive symp-
toms over the last 30 days. Items are summed for a total
score of depressive symptoms over the last 30 days (range




To be adapted from the Measure of Early Learning
Environments (MELE) module of the Measuring Early
Learning Quality and Outcomes (MELQO) tool [54] and the
Instrument for Measuring Quality of Early Childhood
Education in Colombia (IMCEIC) [55]
Direct Assessment of children’s pre-primary learning environ-
ments in LEAPS preschool and comparison classrooms. The 7
major domains are: environment and physical setting, family
and community engagement, personnel, interactions, inclu-
siveness, pedagogy, and play. Mean scores will be calculated





Child Household Questionnaire, including Socio-Economic
Status Index [68]*; Household Food Insecurity Access Scale
(HFIAS) [69]*
Household questionnaire including items examining child’s
age, child’s gender, parental education, parental
employment, assets-based household socio-economic status,




Anthropometric Questionnaire* Anthropometric Questionnaire collects child age and child
growth indicators. Child’s anthropometric z scores will be
calculated using WHO Child Growth Standards.
Youth’s Household
Demographics
Youth Enrollment Questionnaire, including Socio-Economic
Status Index [68]*; Household Food Insecurity Access Scale
(HFIAS) [69]*
Youth Enrollment Questionnaire including items examining
the youth’s demographics, such as age, education, marriage
status, assets-based household socio-economic status, and
household food insecurity.
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collection activity. For the classroom observation tool,
the field research manager and project coordinator will
complete a training-of-trainers with an expert at the
Universidad de los Andes, Bogota, Colombia. The field
research manager will then train the evaluation field lead
with support from the project coordinator. The field re-
search manager and evaluation field lead will then de-
liver a 1-week training to a team of four assessors.
Assessors will be required to achieve an interrater reli-
ability of > 70% agreement with a Master Code in coding
three 30–45-min videos in order to complete training.
Coordination meetings will be held daily, with intensive
debriefing meetings including capacity building activities
held once per week. The evaluation field lead will con-
duct regular field visits to observe data collection to
maintain quality. In each of the three steps, two assess-
ments per assessor will be observed and independently
scored for interrater reliability. Assessments will be
video recorded and reviewed with team members during
weekly debriefing meetings.
Data collection procedures for child and caregiver
assessments
Assessors will conduct household visits to issue invita-
tions to the study. If accepted, the assessor will enroll
the caregiver in the study on site and administer the
household questionnaire to the caregiver during the
home visit. The assessor will evaluate the child at the
household, and the child will be provided with a rest
break and refreshments as needed. Questionnaires will
be completed with caregivers using tablets. Data collec-
tion for the direct assessments will be conducted manu-
ally and then later entered in tablets. At the end of the
session the child/caregiver will be given a thank you gift
(e.g., book or toy).
Data collection procedures for youth participant
assessments
CYLs will be issued an invitation to the study during the
recruitment and training process. Assessors will issue in-
vitations to comparison youth after completing the
screening tool. The youth participant will either be en-
rolled and assessed on site or at a follow-up appoint-
ment, as is practical for the participant. The assessment
will be conducted either at a recruitment workshop,
training session, or during a home visit with the youth
participant. All consecutive follow-up assessments will
be conducted at the participant’s household, at the
LEAPS school, or at an alternative community space
identified for assessments. Location of assessments will
be selected based on convenience for the youth partici-
pant and the availability of private space. All question-
naires will be collected using tablets. Executive
functioning assessments will be conducted manually and
later entered in tablets. Youth participants will receive a
thank you gift (e.g., a LEAPS mug) and refreshments for
participation.
Fig. 4 LEAPS program theory of change
Yousafzai et al. Trials          (2021) 22:542 Page 15 of 21
Data collection procedures for classroom observations
Assessors will first obtain permission from the local gov-
ernment and school leadership for the observations, after
which they will visit schools to coordinate with the
teacher and supervisor to schedule the observation. As-
sessors will arrive before the start of the school day
when possible. Assessors should ensure that they are
able to observe a minimum of 2.5 h of the classroom ses-
sion. If there is less than 2.5 h of the session remaining,
the observation should be rescheduled. If a teacher/CYL
is absent, the observation will be rescheduled. Assessors
should conduct a maximum of two visits: if the teacher/
CYL is absent on the first visit, the assessor will resched-
ule and conduct a second visit. If the teacher/CYL is ab-
sent on the second visit, then the school will no longer
be included in the data collection round. The observa-
tion may be video recorded as an additional resource to
reference when determining final scores. Assessors will
observe the class without interrupting the school routine
or activities. Assessors will take notes throughout the
session and manually complete the observation tool after
the session. Videos may be reviewed for items where
there is a discrepancy in scoring.
Qualitative data collection procedures
All IDIs and FGDs will be conducted by data collectors
trained in interview techniques. All activities will be con-
ducted to ensure the participant’s privacy and comfort,
and to minimize risk of disturbances. The IDIs and
FGDs will be semi-structured, using pre-piloted topic
guides and will be recorded. The FGDs will additionally
be observed by a data collector trained as a note-taker.
Data management
Data is collected on encrypted tablets and will be
uploaded from the tablets to an encrypted server main-
tained by the Aga Khan University Data Management
Unit (DMU). Paper-based assessments (i.e., classroom
observation tool) will be entered in the DMU database
using FoxPro by the DMU research assistant at the field
office. Initial checks for quality assurance will be con-
ducted by the DMU research assistant and a DMU data
coordinator in collaboration with the evaluation field
lead. Data will be shared via regular secure transfers with
the team members at Harvard, where it will be uploaded
to a password-protected shared Dropbox folder. Access
to the data folder will only be given to the research
team. At Harvard, the database will be managed by the
data analyst and project coordinator, with regular clean-
ing and checks for quality assurance. All data will be de-
identified and the keys linking identifiers to participants
will be stored in a password-protected folder. Data will
be wiped from the tablets after the round of data collec-
tion activities have been completed. All video and audio
recordings will be securely stored on a password-
protected computer at the field office managed by the
evaluation field lead and will be deleted from the cam-
era/recorder after uploading. Recordings will be deleted
after analysis is complete (i.e., within 1 year of endline).
Paper-based data assessments will be stored in a locked
cabinet at the field site.
Qualitative data will be transcribed in Sindhi by asses-
sors. Five percent of recordings will be randomly chosen
by the field research manager and evaluation field lead
to check quality of transcription. Transcripts will be
translated from Sindhi to English by a translator outside
of the project team. Five percent of translations will be
chosen randomly for independent back translations.
Transcripts, notes, and photos from original qualitative
data collection activities will be managed through a
password-protected shared Dropbox folder. Only re-
search team members will have access. All data will be
de-identified and the keys linking identifiers to partici-
pants will be stored in a password-protected folder.
Audio recordings will be securely stored on a password-
protected computer at the field office managed by the
evaluation field lead and will be destroyed after the pro-
ject has been completed.
Analysis
Impact evaluation
The primary analysis will use the intent-to-treat
principle. Baseline balance will be tested between ran-
domized groups to see whether randomization was suc-
cessful. The primary outcome, IDELA total score, will be
computed for each individual using the parameter esti-
mates from the Graded Response Model, as recom-
mended by the tool developers. We will assess the effect
of the LEAPS intervention using the analytical frame-
work proposed by Hussey and Hughes [71] for analysis
of stepped wedge cluster-randomized trials. Estimation
of treatment effects will be obtained from a generalized
linear mixed model (GLMM) to produce the mean dif-
ference in IDELA scores for LEAPS intervention versus
control. The GLMM will include a fixed effect for strati-
fied randomization group, a random effect for cluster, a
fixed effect for time, and use an exchangeable correl-
ation structure. In addition, the study will perform a set
of sensitivity analyses to explore potential deviations
from the basic SW-CRT model proposed by Hussy and
Hughes [71]. The closed school cohort data will be to
examine the changes in the average school readiness
among children participating in the LEAPS preschool
between baseline and endline. Longitudinal data col-
lected for school cohort participants will be linked using
participant IDs. The preschool classroom structural and
process quality data and the child household characteris-
tics will serve as predictors of interest in adjusted
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analyses. Youth cohort data will be analyzed to examine
differences in outcomes over time among CYLs as com-
pared to the youth comparison group. Longitudinal
youth participant data will be linked using participant
IDs. Analysis will account for CYLs’ length of program
exposure and adjust for potential confounding variables,
including age, education, marriage status, assets-based
household socio-economic status, and household food
insecurity. No interim analyses are planned.
Implementation and systems readiness evaluations
Secondary administrative data for program monitoring
will be analyzed using Excel and Stata to examine trends
in program quality indicators over time and by sub-
groups (e.g., district, FO, CYL). Translated transcripts of
the semi-structured IDIs and FGDs will be analyzed
through a thematic analysis. Team members will inde-
pendently review transcripts, followed by a combination
of inductive and deductive coding and discussion to
identify themes. A codebook and coding matrices will be
constructed to support coding and analysis. Triangula-
tion between stakeholders and data sources will be ana-
lyzed to understand both converging patterns and
unique perspectives.
Cost evaluation
A cost analysis will be conducted to estimate total pro-
ject costs for all stakeholders, in addition to cost per
beneficiary and cost per impact. Costing data will inform
NCHD efforts for expansion and replication of LEAPS.
Ethics and dissemination
Protocol amendments
All modifications to the protocol will be communicated
with the PI, co-PI, and co-investigators through regular
meetings and email communications. Any amendments
to the protocol that have implications for the study de-
sign or participant safety will be reported to the affiliated
ethics review boards through applications and email
communications and to the trial registry through the ap-
plication process. Protocol amendments impacting trial
participants will be communicated in-person by the field
research manager, evaluation field lead, or trained
assessors.
Reporting and risk of adverse events and harms
The LEAPS research team will be responsible for moni-
toring regulatory documents and participant files, in-
cluding reviewing and maintaining all required ERC/IRB
documentation, monitoring and updating regulatory
supporting documents, recording meeting minutes, doc-
umenting the recruitment, enrollment, and informed
consent processes, and maintaining logs to track data
collection and assessment activities.
There is a small risk of loss of confidentiality for par-
ticipants. To minimize this risk, interviews will be con-
ducted in private spaces; tablets will be password
protected; hard copies of forms will be stored in locked
cabinets; data will be de-identified prior to sharing; and
assessors will receive training in good clinical practice.
There is additionally a risk of psychological discom-
fort for youth participants due to survey questions on
depressive symptoms. There is minimal risk associated
with administration of the child assessments for ex-
ecutive function skills and school readiness and the
household questionnaire with caregivers. To mitigate
these risks, assessors are trained in how to sensitively
administer youth and child assessments, and how to
communicate with children’s parents about the assess-
ment and their child’s performance. Participants will
be informed that they may stop at any time without
consequence.
The youth participant questionnaire includes a ques-
tion on suicidal ideation. If the participant responds
positively to this item, the assessor will contact the
evaluation field lead and field research manager who will
assess whether there is an imminent danger of self-
harm. If there is immediate danger, then the assessor
will escort the participant to a health provider. The team
will also discuss with a consultant at the Aga Khan Uni-
versity Department of Psychiatry as needed. In no in-
stance will the person be left alone. If the person has
suicidal ideation, but is not at risk of immediate self-
harm, the study staff will make an active referral for
mental health care.
Finally, corporal punishment is unfortunately widely
accepted in the intervention communities, so there is a
risk that CYLs may initially use harsh disciplinary prac-
tices in the LEAPS classrooms. To mitigate this risk,
CYL training includes preschool behavior management,
covering strategies for appropriate classroom manage-
ment and employing gentle discipline. The NCHD’s
CYL contracts also include a clause prohibiting use of
corporal punishment. If a CYL is observed using harsh
discipline in the classroom, she will receive targeted
training in classroom management. Repeated episodes of
harsh discipline by a CYL will result in termination of
the CYL’s employment.
Consent to participate
For all data collection activities, informed consent will
be obtained from participants by the research team’s
assessors, who have received Good Clinical Practice
training. For participants under age 18 years, both
child assent and consent from a legal guardian will be
obtained by a trained assessor. Consent forms were
written to explain the information with accuracy and
clarity for individuals with low levels of literacy (on
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average mothers in this location have 2 years of for-
mal education) [26, 72]. All forms are written in
Sindhi, the local language. All subjects will be free to
withdraw from the study at any time and will be as-
sured that this will not affect the standard of care re-
ceived in the community.
Consent for the preschool classroom observations
and video recording will be obtained by a trained as-
sessor from the CYL/comparison preschool teacher,
as well as a representative from the school’s parent-
community board. For schools that do not have a
parent-community board, the assessor will instead
seek consent from the school’s leadership, i.e., the
school principal or coordinator. Consent will be re-
quired from both the CYL/comparison preschool
teacher and the representative from the school board
or school leadership in order to proceed with the
video recordings. The assessor will then enroll the
CYL/teacher at the school and observe the classroom
session to complete the assessment.
Confidentiality
All assessments will be conducted in a private location,
either in an assessment center, classroom, office, or pri-
vate household. All data (including recorded interviews
and notes, direct assessments, questionnaires, video re-
cordings for quality assurance) will be de-identified by
the research team. The keys linking identifiers to partici-
pants will be stored in a password-protected file (sepa-
rated from the other data files), to which only the
research team members will have access. All hard copy
materials containing identifiable information (i.e., con-
sent forms, interview cover sheets, photos) will be stored
in locked cabinets. All tablets used for data entry will be
password protected. Tablets and video recorders will be
stored in locked cabinets when not in use. Data will be
regularly transferred to the central server at Aga Khan
University and then wiped. Video and audio recordings
will be deleted after analysis is completed (within 1 year
of endline). All research team staff will receive training
in protecting participant privacy and adherence to Good
Clinical Practices.
Ancillary and post-trial care
Given that LEAPS serves vulnerable populations with
limited access to education, training, and employment,
the research team has a responsibility to ensure that
LEAPS participants are supported beyond the trial
period. The research team will coordinate with NCHD
to ensure that (a) LEAPS children have a clear pathway
to transition to primary school at the close of the trial
and (b) that CYLs are supported through career counsel-
ing exit meetings to identify further options for educa-
tion and employment.
Dissemination: trial results
Results will be disseminated through a variety of channels,
including workshops with government stakeholders,
funder and lay reports, presentations at national and inter-
national conferences, publications in peer-reviewed jour-
nals, and through networks for early childhood and youth
development such as Asia-Pacific Regional Network for
Early Childhood, the Pakistan Alliance for Early Child-
hood, the Early Childhood Development Action Network,
Early Childhood Peace Consortium, and the Alliance for
International Youth Development.
Discussion
This will be the first larger-scale impact evaluation of
a youth-led ECCE program in an LMIC, providing
much-needed empirical support for the youth-led
ECCE model. The results of this evaluation will en-
able Pakistan’s NCHD to make evidence-based deci-
sions about strengthening and expanding their
community-based preschool and youth vocational
training systems. The evidence from this evaluation
will also be of relevance to regional and global set-
tings where there is a vast unmet need for preschool
services and limited employment and learning oppor-
tunities for youth. This study will additionally con-
tribute to the literature around capacity development
to support sustainable transitions of programming
from donors to government ownership with changing
levels of support technical partners, providing evi-
dence from a systematic approach to capacity build-
ing and program transition with government partners
in a rural, resource-limited context. It is our vision
that this trial will lay the groundwork for future ef-
forts to expand and replicate LEAPS in other NCHD
communities, in order to strengthen NCHD’s ECCE
programming on a wider, systems level. Figure 5 de-
picts the end goal for a fully integrated LEAPS pro-
gram model, linked to NCHD Feeder Primary
Schools within the Universal Primary Education Pro-
gram. An expanded program model would addition-
ally aim to obtain accreditation for CYL vocational
training. Finally, findings from this work will contrib-
ute to the research around gender equity and youth
development, providing a rigorous evaluation of a
female-specific youth development program in an
LMIC, a context for which there are very few pro-
gram evaluations [18].
Limitations
A limitation of the stepped wedge design is that time
is associated with both the exposure to the interven-
tion and potentially the outcome, and in this way is
a possible confounder [40]. Calendar time will there-
fore be adjusted for in the analysis. Potential interruptions
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due to unexpected emergency contexts, such as emer-
gency shutdowns and flooding, also pose a risk to the
study design and implementation. Finally, because the
project is implemented in collaboration with a govern-
ment organization, turnover in government partners may
create challenges for program delivery.
Trial status
This trial is currently active (protocol version 5, April
9, 2021; see Additional file 2). Recruitment of partici-
pants began in May 2021. Final participants are ex-
pected to be recruited and complete their assessments
at the end of 2020.
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